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CAMBIUM LAYER

INNER BARK

OUTER BARK
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1929 THETREE IS A
SEEDLING

WILDFIRE DAMAGE BELOW

DASHED HIGHLIGHT LINE AT 36 YEARS OLD

THE TREE IS £3 2"
IN DIAMETER

NOTE THE BREAK IN THE
GROWTH RINGS WHERE THE
DAMAGE OCCURRED AND THE
DURATION OF TIME IT TOOK THE
TREE TO CLOSE-UP THE WOUND
AND AGAIN BEGIN PRODUCING
CONTINUOUS GROWTH RINGS

ANNUAL GROWTH RINGS

- Sapwood \

Figure 1: In 1987 the tree was harvested at
age 58 and had a diameter of 6 *2”.




Plain-Sawn

Quarter-Sawn

CAMBIUM LAYER
INNER BARK

OUTER BARK

| AT 36 YEARS OLD
= THE TREE IS £3 %"
| IN DIAMETER

WILDFIRE DAMAGE BELOW
DASHED HIGHLIGHT LINE |

NOTE THE BREAK IN THE
GROWTH RINGS WHERE THE
DAMAGE OCCURRED AND THE

*~ DURATION OF TIME IT TOOK THE
TREE TO CLOSE-UP THE WOUND
AND AGAIN BEGIN PRODUCING
CONTINUOUS GROWTH RINGS

ANNUAL GROWTH RINGS [{8

)

Figure 1: In 1987 the tree was harvested at
age 58 and had a diameter of 6 12”.



Cellular composition of wood longitudinal cells
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Sawing patterns for the conversion of logs inta lumber

live [through and

thirough)l sawing cant sawing

sawing for grade

sawing for dirmension
zawing for radial grain lurnter . —

2000 Eneyclopaedia BEritannica, Inc.
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TRUE QUARTERSAWN

2 PLAIN SAWN
o . TANGENTIAL GRAIN
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http://www.idostuff.co.uk/sections/DIY/Timber%20preparation%203.html
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TIMBER DURABILITY CHART

Class Five - Non Durable @ Class One - Very Durable
(Less than 5 years) (25 yearst)

Arratin
Pau Amaraia
R Cumaru
Accoya (Modiled Rediata Pine)
Cuanupay

Accoya Aldar (Modified Aldar)

Jasvah

Wallabs m";. Lignuem Vitae (ska. Iroreood)

" Makore

Mazsaranduba® Teak

y

ol

Padsuls (aia. Bareood, Camwoed) i J
Rag Angatim e . o AR Y Ly b |
‘Rock Mapls faks. Hard Mapis, Black Mapte)

faka € Amatic

sem mupe ’mn-um i, 34t ¢ Hagiay |-

i

Class Two - Durable @ Class Four - Slightly Durable
(15 to 25 years) (5 to 10 years)

Class Three - Moderately Durable (10 to 15 years)
@® y vears

Some timbers are listed in more than one Durability Class,
The durability of these timbers is affected by where they were grown.




Chastmut

Larch

Honduran Mohogany
Lacewood

Leopandacod

Scutherm Yedlow Longleal Pine
Eastern Cedar

Heart Pina

Morth Amernican Chenny

Nl
Tree Teak

Wictorian Ash
Morth Amenca Walnut
Peruvian Walnut
Bamboo (Carbonized)
Andueobay
Trcsbeo: Kok
Red Dak
Ancpaiictae
Amencan Beech
European Beech
American [ Canadian Ash
White Ash [ B S 1320
White Oak [ o S 1260
Ausstralion Cypeess [ B e 1375
B o (B = e 1380
Coffes Bean Wood [ S s 1380
Royal Mohegany [ S S 1400
< 9 Carribean Walnut [ o NSNS 1400
AITULLUNUDN LU North American Maple [ S 1450
Siky Ash B e 1450
Braziion Maple [T S e 1500
Afrormosin [ B e 1560
Tirr e e 1570
Zebrawood [ T EL N 1575
Wenge | E e 1530

Hardness

Kempas: [ T 1710

eS 8 [ oS 1720
Afiican Padouk [ SO 1725

Bolvian R < [ R 1790

Coussie [ T 1210

Hickory [ B 1820

Pecan [ SN 1820

Jaran T S 1910
Amendoim [ e 1912
Marbaw [T TR 1925
Cameron [ o e | 1840
Bubinga [ o 1980
Sydney Bue Gum T e 2023

Purpleheart S 2090
Morthann Broshbox S 2135
Tigenwood 2160
Sanios Mohogany 2200
Honduran Roseweod [T DG, 2200
Coar 1R o N - E— e —fexio]
Mesquite [ 5 eSS, 2345
Souther Chestnut = . 25T
Carribean Cherry = e 2700
Patagonian Cherry = Eeaee—— 2000
L onian Ros ok = S ZEDD
Patagonian Walnut = O e 28060
Erazitizn Cherry (Jatoba) o S SAZD
Bloadwood = T S 2 01
Tamarinda 5 e 3000
Bolivian Cherry. 8 o E———e——— il
Bir Teak (C = = EE— e ]
Brazilian Waloul (Ipe} = H O e 3580

Janka Hardness Scals
L 0 - Safest 1000 SO TN A0 - Hasdeste y
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Fig. 6.9 :
A Elliptical stems
¥ often indicate

A tension wood
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Moisture Content i1s Detined as:

- @ Weight of Water

MC X 100%

& Weight of Wood
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Relative Humidity, Temperature, °C
Yo 22 24 28 32 36 40 44
50 132 10.9 10.7 10.5 10.2 10.0 9.9
55 : b 11.5 11.2 11.0 10.8 10.6 10.4
% 60 12.3 12.0 11.8 11.6 11.4 11.2 11.0
w 65 127 12.6 12.4 12.2 12.0 11.8 11.6
70 13.5 13.3 13: ] 12.8 12.6 12.5 12.3
75 14.3 14.0 13.8 13.6 13.4 13.2 13.0
[ 14.6 14.3 14.1 13.9 13.7 195 13.4
79 14.9 14.7 14.5 14.3 14 1 13.9 13.7
D 81 5.3 15.1 14.9 14.6 M 14.3 14.1
E 83 5.7 151 15.3 151 14.9 14.7 14.5
5 85 16.1 15.9 19.7 15.5 15.3 15.1 15.0
87 16.6 16.4 16.2 16.0 15.8 15.6 155
89 1.2 17.0 16.8 16.6 16.4 16.2 16.1
91 17.9 177 § 17.3 17.1 16.9 16.7




Relative humidity and equilibrium moisture content for various dry-bulb temperature and wet-bulb depression

SNARYIN A,

Dry-bulb Wet-bulb depression (OC.)
temperature T K3 2 (25 3 135 4 145 § ] 7 8 9 |10 | 12 | 14 | 16 | 18 | 20 | 22
o
5 R 186 (79 |72 (|65 |58 |52 ‘|45 {39 (133 |2 {7 e - - - e
EMC |19 16 14 12 11 0.5 |88 |75 V&S |45 }LF e R e SO [P
15 RH J90 |8 (80 [75 [7] 66 |61 |57 |[53 |44 |36 |27 (20 |13 = —
EMC 1205 | (8 |16 145 |13 |12 |11 105 |10 |8 7 6 45 |3 = | -
25 RH. 192 (88 |84 [8I 7 |74 |70 |67 |63 |57 [50 |44 (39 |33 |22 12 s | e
EMC V215 (498 |18 16 |85 |i¢ |13 |12 |dk3 |10 |9 8 74 165 |35 25 |- - -
35 RH.. 194 (90 |87 (& (81 |78 (75 |72 |69 |64 [59 (54 |49 |44 |36 [28 [20 |13 |7 s
EMC 22 1945 (18 |16y |15y 045 | 135 |13 (42 4 |10 {85 |85 |8 6.5 |6 4 3 13 =
40 RH. |94 |91 |8 |8 |8 8 |77 (74 |72 |67 |62 |57 |53 |48 |40 |33 |26 |20 [14 |6
EMC 122 195 |18 |17 (6 15 (14 |13 |25 {iL5 |10S5 {95 |9 8 7 6 3 4 3 15
45 RH |94 |91 |8 (8 |8 (8 |78 |75 |73 |69 |64 |60 |5 |52 |44 |37 (30 |25 [19 |14
EMC |22 195 (18 (17 |i55 |15 |14 135 125 (115 )105 |10 |9 8 7 65 |55 |45 |4 3
50 RH. |95 (92 |8 |8 |8 [8 |79 |76 |74 |70 |65 |61 (58 |54 |46 |40 |34 |29 {24 |18
EMC |22 (195 |18 | 165 | 155 |15 |14 (135 [125 [1LS | 105 |10 |9 &5 175 |6y |35 13 4 35
55 RH. [95 |92 |90 |87 (84 |8 |8 |78 |76 |72 |67 (63 |60 {56 {50 |43 |37 [32 |27 |»

23

12
24
16

4
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1 ARBNLNATWLHDIDINANANKRABYDIAIINTW LA
AMHLAK (Seasoning defects from moisture gradient and
stress)
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1.2 Opening out and extion of shake (ﬂ'l‘nlmsléﬁ
1a991n588317)
_ <

1.3 Casehardening (N13LLU9WaN)
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.
i cr  Caleulation of expansion gap
 Dimensional coefficient of wood species
« EMC of wood
% change in Moisture content

PIMEMSIOMAL CHAMGE COEFFICIEMNT FOR COMMOM SPECIES

HARDPWOODS RIS Fls SOFTWOODS RS Ffs
ALPER, RED L0151 L0256 BALD CYPRESS OOI1Z0 L0z16
ASH, WHITE L0169 Nolorali CEDPAR, EASTERM REP  .O0I06 L0622
BEECH, AMERICAM L0190 Oo0Y=] DPouslLAS-FIR, COAST 00165 L0267
BigcH, YELLOW L0256 L0328 HEMLOCK, WESTERM L0114y L0ZTHY
CHERRY, BLACK L0126 00248 PIME, EASTERM WHITE  .OOCTI LOzZ12
Hickory, TRUE L0259 OO0 FINE, LOPASE POLE L0148 o orit)
MAFLE, REDP LOI=T L0289 PivE, sLASH LO1E7T L0267
MAFLE, <ILVER L0102 L0252 PINE, SUSAR L0039 L0194
MAFLE, sUSAR L0165 L0355 PINE, WESTERM WHITE  .OOI4H] L0255
OAK, RED L0158 L0369 Pive, YELLOW L0176 L0265
OAK, WHITE LO180 L0365 Repwoor OOIOI L0227
WALUUT, BLACK L0190 Ko orall SPRUCE, SITKA L0148 OO265
FOPLAR, YELLOW L0Is8 00289 SPRUCE, WHITE OO0 o oral

SOURCE: WOoOT? HAMPEOOK, FOREST PRODPUCT S LABOEATORY, U S, PEFAETMEMT OF ALRICULTURE




N
GA . Calculation of expansion gap

— RH is changing from 57 to 70 at 25c¢
— MC changes from 10% to 13% : gain + 3%
— Flooring 5 inches width

— Qak dimensional coefficient = 0.00365

— 3% x0.00365 x5 = 0.05475 inches
— 0.05475 inchesx 25.4 mm = 1.39065 mm.

— Room length 10m use about 78 pcs. = 78x1.39065 = 109.5 mm= 10.9cm




N
GA . Calculation of expansion gap

— RH is changing from 57 to 70 at 25c¢
— MC changes from 10% to 13% : gain + 3%
— Flooring 5 inches width

— teak dimensional coefficient = 0.00186

— 3% x0.00186 x5 = 0.0279 inches
— 0.0279 inchesx 25.4 mm =0.70866 mm.

— Room length 10m use about 78 pcs. = 78x0.70866 = 55.275mm= 5.5cm
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TIMBER DURABILITY CHART

Class Five - Non Durable @ Class One - Very Durable
(Less than 5 years) (25 yearst)

Arratin
Pau Amaraia
R Cumaru
Accoya (Modiled Rediata Pine)
Cuanupay

Accoya Aldar (Modified Aldar)

Jasvah

Wallabs m";. Lignuem Vitae (ska. Iroreood)

" Makore

Mazsaranduba® Teak

y

ol

Padsuls (aia. Bareood, Camwoed) i J
Rag Angatim e . o AR Y Ly b |
‘Rock Mapls faks. Hard Mapis, Black Mapte)

faka € Amatic

sem mupe ’mn-um i, 34t ¢ Hagiay |-

i

Class Two - Durable @ Class Four - Slightly Durable
(15 to 25 years) (5 to 10 years)

Class Three - Moderately Durable (10 to 15 years)
@® y vears

Some timbers are listed in more than one Durability Class,
The durability of these timbers is affected by where they were grown.
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Choose The
Right Timber

Construction Finishing timber

1. WilAsv Furniture DIY
2 Toan [tvulea, shooula

| uswau
3. Decking , Um0
2 TRsoaswanhet Decorative timber
5. _TL]S:lth 10. b
6. o 1. Toun

12. Fumilure Board
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Micronized Copper Azole Green Guard Color preservative Impregnation Double Vacuum Anti termite treatment
winnzd L lainsaldinensud aan  1e3essatinnuin wdedniasuiilelar a0 lagiga H3.2 lfnunsuanl
180 51 Maouiialal 20 9 Aeuan e suradu lgnuldldinaunnafialulan
0 lAgIgaila H5 1Hluiniale 0 lagIgans H5 1 lusinsa'ler lEnunnuaad il Chale'T

Green guard Green guard
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USE CLASS
1

2

3A

3B

UseGuie Table

USE

Above ground, covered. Permanently dry. Insect risk

Above ground, covered. Occasional risk of wetting.

Above ground, not covered. Exposed to short spells of wetting (several days).
Normally coated if exposed directly to bad weather.

Above ground, not covered. Exposed to frequent wetting (several weeks)

In contact with ground or fresh water. Permanently exposed to wetting.

Submerged or partially submerged in salt water and subject to attacks from marine invertebrates.

Classification Table
COMPONENT

Domestic pitched roofs all
structural timber

Condensation risk pitched roofs all
structural timber

Tiling / slating battens
Flat roof timbers
Barge boards, fascia boards

External frame - inner leaf - except
sole plates

Frame sheathing - plywoods
External cladding

Battens for fixing external cladding

First floor joists
External joinery

Surrounds for non-wood windows

External doors
External door frames
Ground floor joists
Sole plates above DPC
Sole plates below DPC
Decking

Fence posts

Swimming pool surrounds (external)

Timber garden products

USE CLASS

1

3A

3A
3A

3A
3A

3/4

3B

3/4
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Microstructure of Timber

vogsals

earlywood

tibres

g T
latewood & TSige

Grain
direction

* Cells - fibres - mainly longitudinal orientation
» Bound together with rays
« Higher strength and stiffness parallel to grain




Solignum Deck Stain- a 1 step "high quality deck stain that leaves water
repellent coating to protect timber from greying, scuffing and mould growth
while enhancing the natural beauty and grains of wood.

v &uan $uilelsy Microporous Formula
v Tiiaensou ludh Film

viutasamelu 2 s, dsudy 7i91d 8 .

v numu 3-5 9

v min'ld Tagliideavanti s

vmldae withudm'la

vaely 138 walan 122 5

v l&as1 nszswds Buckingham
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Wood Innovation
New Design
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Choose The
Right Timber

Construction Finishing timber

1. WilAsv Furniture DIY
2 Toan [tvulea, shooula

| uswau
3. Decking , Um0
2 TRsoaswanhet Decorative timber
5. _TL]S:lth 10. b
6. o 1. Toun

12. Fumilure Board
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The Senses of Living
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Chale't Prefab House & LIVING WITH NATURE
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Fiber cement industry
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What is Wood?

https://makeitwood.org/healthandwellbeing/
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Choose The
Right Timber

Construction Finishing timber

1. WilAsv Furniture DIY
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3. Decking , Um0
2 TRsoaswanhet Decorative timber
5. _TL]S:lth 10. b
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12. Fumilure Board




USE CLASS
1

2

3A

3B

UseGuie Table

USE

Above ground, covered. Permanently dry. Insect risk

Above ground, covered. Occasional risk of wetting.

Above ground, not covered. Exposed to short spells of wetting (several days).
Normally coated if exposed directly to bad weather.

Above ground, not covered. Exposed to frequent wetting (several weeks)

In contact with ground or fresh water. Permanently exposed to wetting.

Submerged or partially submerged in salt water and subject to attacks from marine invertebrates.

Classification Table
COMPONENT

Domestic pitched roofs all
structural timber

Condensation risk pitched roofs all
structural timber

Tiling / slating battens
Flat roof timbers
Barge boards, fascia boards

External frame - inner leaf - except
sole plates

Frame sheathing - plywoods
External cladding

Battens for fixing external cladding

First floor joists
External joinery

Surrounds for non-wood windows

External doors
External door frames
Ground floor joists
Sole plates above DPC
Sole plates below DPC
Decking

Fence posts

Swimming pool surrounds (external)

Timber garden products

USE CLASS

1

3A

3A
3A

3A
3A

3/4

3B

3/4
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The Senses of Living

Retail2.0

» Open Shelves * Hypermart * Amazon

* Price-Mark * Space » eBay

*» Checkout stand Optimization * 7appos

» Self S'E':“E'E * Productivity « Peapod

* Low price « Cost Mgt « Ocado

: Eﬂn j;lm * Low price * Product Suggest
« Planograis ! Erlaater Choice s Delivery cost

» Larger Store * Privated Label

 Parking Lot » Category Killer

* Super Store
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* Omni Channel

* Click & Collect

* Drive-Through

» Virtual Store
Corner

» Self Checkout

* Scan&Go

» Showrooming

« NFC

* Dyamic Price/
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WHAT ARE SPECIALTY STORESY.

specialty stores
retail businesses that focus
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